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(54) ELECTRIC DISCHARGE MACHINING METHOD AND ELECTRIC DISCHARGE MACHINING 
DEVICE 

(57)Abstract: 

PURPOSE: To provide an electric discharge machining 
method by which control of a discharge machining interval 
based on machining energy can be carried out precisely. 
CONSTITUTION: When electric discharge is generated 
between a wire electrode 2 and a workpiece 1, a normal 
electric discharge, a short circuit condition, and a leakage 
condition are detected on the basis of a bath voltage 
waveform by means of a normal electric discharge detecting 
circuit 20, a short-circuit detecting circuit 21, and a leakage 
detecting circuit 22, and through a fd counter 39, a fs 
counter 21, and a fl counter 32, a normal discharge 
frequency fd, a short circuit frequency fs, and a leakage 
discharge frequency fl are found so as to be fed to a CPU 
40 as data. In the CPU 40, machining energy is computed 
from the data and the predetermined machining efficiency, 
and on the basis of the machining energy, a position 
command is fed to a position servo control circuit 41. The 
position servo control circuit 41 drives servomotors 5, 6 on 
the basis of the position command, and a relative position 
between the workpiece 1 and the wire electrode 2 is optimized. 



CPU 




-J'- 

JfAJU* 



Mr ' f 



http://wwwl 9.ipdl.inpit.go.jp/PAl/result/detail/main/wAi\AD0a4RTDA40901 1 043P1 .htm 6/3/2008 



Page 1 of 1 



ci9>B*BfWMr o p) <m & || Jf# $g (a) (mttftv^Mi** 

#W¥9- 11043 

B2 3H 1/02 B2 3H 1/02 D 







<71)l*|JgA 


000004237 










w>mmu 


^7^0995) 6 ^I29|=r 




























^^^^ ^^Rf^^J*^^^3 






<7<0ft£A 





(57) t JW5] 

[ gn] Dux** ^*-«c»^< 3b«bnxHi»<D*a«i 
t o fc 4 * , mmsmi * o hum, s/ » - h ttis 

o «e am* c p u 4 o aiiBf - * 4 b fc 

SC2 4«SW©ffl»&K«:*dllffc^ 




http://ww4ipdlinpit.go jp/Tokujitu/tjcontentdbenipdl?N 6/3/2008 



Page 1 of 1 



i 

SC £ MdDXtt 4 S & C 4 K J: 0 t**0I* 

I/. 10 

I/. 

wiflS«<3[>ftc*aBfiia 4 isKiJoi^teafc^^c mix 

SSfiJfilx 4 to CCg^ 'TttllSfe 4 4 <?> 
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flQX#& 0 
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etvi»ott«ttaiKK9rr « c 4 m u a*©m*tt 

SKA, IIE»XSatilKlftto«4<^>«3We»t?* 

* f ? - h ttt* . xi* s& bxi'hv-fi wmc mm 
he k%ft$ktirttmm 1 8a»8oiR*iaitfft. 30 
[■««5 ] fttt+ofcsittitiiai'r^iitttii 

se; oiA ttSHKrSE«ett u . 
2ai*:5n^to8WJ&sJio:'^ * tcs^rwiafois 

&4 MGttflXtt 4 fcStt* « IB W £ C 4 
[■** 6 ] ?«XS«4^IiX^4©fe t 1^QXr^tC 

se; t am 1/ trftS t Jtt * # * 4 1 fete . *PX 
S*4»^tti*tl»»«Stt*Ct«J:0lstJBXft! 40 

awi]T&a«c«>»si*!»c fir o rtmtofommm&fa 

mettftottsjiiamt 4 ■ gainitt* 4 k a-*, ^c*pi 
#w u fcioix * ji trfiixss 4 h ftife so 
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4^tg^feg^Si|^6f±^»^4^<i^^C 4 £ 

[18*317] Heasttnav/x»#JtPviH3»s, fio 

X4»©*X*W*ClSl'/i:Hl«!K**ti* C 4 «r*MI4* 
&Ig*Jf 6 GM^ttStDX AKo 
[Ig*J»8] ^ia*DX^$*»* , r>S^|S:ii, 
its nfcjIft©j«x^^i3tftt'l>Kl*^g:*t(6^& 4 

4*>tc, iiiagtu? waaix*^*-** 
iBT*fc»iiKKtt*a*6i»iainxa*ttt*K 

4 « 4 f * 6 KttPtttKflXttK. 

[M#f9] BtE#fflT£*B:tt. ftnix**¥~* 

|ffiim0ijtSJWftfc t * ^ td*Ht* ^|5I57«X^ 
3*4 ODfltfflC J: Q IMB? * C £ 4 * 6 E 

[Ig*3S i o ) *EflUiltt^£t*. WEUOIx* ;l> 

* - ^ J: 0 «S S n * WttitlK KSE ^ |5ia»DX«fie 4 
BVK WAo:4lf & «DWtWM « C 4 

tt#ne Bi^itsttixttB. 

[gg*Wl 1 ] UTEftMr&^St*. J)DXSfii4i*lJ0 
IttiOlB^fcSttii*. ii»<?>jE#3lRSi**. Bysa^p 
XS«4WEl*to*4©|»WH»C**^s- H* 

[Ig*3f 1 2 J BtEttWfi^St*. WEIB^WftS 
E^^6QM|^«SK:tkSlltMEtfittl/. -e<Dia 

«rHSi|* & C 4 4 T 6 12*S<?>^«tI3X^ 
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xm^m b. wtit±i?m&v<D a > a srso- 
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S«A£d1t. fff*<Witt»ra (Tosi) 4#±BIB 

(Toff) «MUKO, HteE*l*JllXt/r^*. -AS 
tc. SEMH,* «GMn^t:^&ftSNHs« tT'OBM** 

*i«sE6pj)DE«iH <kt. mc trnfumwi 4«S^) 

4^o, ttSHtt^fett«»7*T?<D»ISI*a«l»« 
(Ton), 1tmfr7fr*W>K&<toAmi*V^ 
lffl*f*JhBffWl <To f f > tt*^ 0 

[ o o o 3 ] &n&&*t£®fty &tcwc&&tm(ix 

«*. COflK>84MltMV4l/rtt. *PX 
IHMt^sin^SNSE <^^SE) Jl-*HS&* 
«c ^c^ifk U . C (WPiSSBEsaWffialK: ^ & 5 CC& 
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0 9 6 3 34£$R> acX««JB«***Mfll/, %<Dtm 
«DittWrf4*S <«W6 - 0657324 

aft) bil*«*vci»6, 

[00 04] 

[ U £ 5 4 * * ME ] HBW > iWttDI W± 

[0005]-*, *«aaxit»iH I/. 

mk mm * tra o a* * *ij»T**jSEK m * r 

*> . f * - f ttHS 4 JWHt*lll3»*K>THl * tfc«* 4 <P 

SW^Sf tr * 4 * sawtu-- #a*> *ff * c 4 asm so 

[ 0 0 0 6 ] *WW*«±©J: * frffi*«WjBjSecit* 

*c*i»r b&iE u&*-jKao to*pJ**fc«fc]x# 

fta^fcflBBHt«*«Jtr & C 4 £ Bft 4tf*. 
[ 0 0 0 7 ] 

[W«JBftT*fe*fl>^*] tmm 1 Gtt4>39»* , 
*0X«& 4 tfflOXfe 4 ©HCDJDXBWK^i&ttS 5 fttc 

4 £tgM*?iiS 1*6 C 4tt ct 0 t«DXtt* 

ot:wa*©fax**tBi*i/, MKWKG*MS?S 

^4B«IB»DX^^tcS^^C*pXX7?>^^-^^tti^, 

grsatoxx * * teg*?*, >xttix*s 4 ^uisxtt t o> 

WtttiKfttHir « C 4 £ 4 * 6 feOTtt * • 
[0008] 18*12 EAK)M9tt. Slia^X**^*' 40 

mattM^Acwattft4, -e<3o& ^ tcWKt^r^in 

EfcflXtt* 4 ® AflK J: 0 1*$^ 6 C 4 * ft*4 T6 <> 

[ 0 0 0 9 ] IS*^3 ia*©Jfflte. iflXB«4HttPX 
•j4<0*8*H4B ***W & C 4 (CM b C , MttOXx * 
Jl*'-tcj:0**3n*fl«i**tct8or|ff^X*ti 
4 WTia»llliX«<!;0tl»»**ttS»t k * C 4 4 
*ttB4***OTJb&. 

[ 0 0 ! 0 ] Ii*»4 ia«K5D««tt. JBX*0»«ttJi 
fctetiW* 4 4 itCWai*»^tt«ttS«l»8IIT* C 4 50 
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4 <&» jW® »T>* 6 f ^ - h 1*8 7Ji«fa t/ X ^ 6 

y - mmcmm h c 4 twntr & *>of&£ 0 

[0 0 ! 1 ] MQT5&NK>jH9l*. Bni*0***« 

ten u pen^frBE^ «^x*0ftrr ««kmb 

r iH3*nx»S4 MEitinxtt 4 <wb©ir«i* 

[ o oi2] ie*qresa«t<Di%«it. »pxsS4ttuiix 
^4 ©ffl^iBiBHttcwiBt $ fttcmwzmxMkit 

&C 40c J: 0l*to«Jt*Xt'4«[«JaiS*W:te^ 

r. *x*^s^^^itiT^4 4^tc^c^tt 

8»©ft«@a«!«r*itiaT-&*K4. wmatis^tt 

«K»ocf6 C/fctWt^llllX^* J9*T **R4 . BI2B 

floK«Q*MHttik 4 rnsmzw 4 g^t • xm\x * * 

**'-*JWllT**a4. HHa(/fc*DXJL*^=r-w;lt 
^^C*0X^Si4t4*QX^4^li^fig^$lj^6i4S 
*W*«4*«*fcC4*«ft4r*i«>i?*^ 
[ 0 0 13] Ii3R»7Eil©»flli. lK*qr6e«UOft 

^(<: few m&&mm%zt/xm*±*mi>y jbx* 

[ 0 0 14] M^8£K0Dftmtt. ik^qreett^ 

nfc» »0JDXJa**E»T48att*«*<tA* 4 4 «> 
[ 0 0 1 5 ] B*3f 9Sa«0D#fe^t*. MtveBMCOft 

wicm&m&wtb? Joxx^^^-^gria 

ttK^ttUttKi *fl>S ^ ocMlST^pia*liX^4 
[0016] iS*3g 1 0K<W>»W*. l**3f6K*J<^ 

cc «»; o tft* $ n ^ Wttlttfc «t trmsttixsB &ma 

[ o 017] is*^ 1 1 BtK>fm^. sfrt^eiefctf) 
mi£Wiummmz^m\ »x«S4t*Jaxfc 

4©BW>fWlttB*, 31«<0iE««CfHai, f?iafc]X?I 
114 H<jiai»DX*34 <5>BB^fStti?* 4 f s - h RSSO' 

fw u t: * 'J - > tottc m«t h c t m&t r $> i> 
l o 018] is*^ 1 2fci®v>zmkZ. tasttshrh^ 
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I 0 0 19] 

^ f* jtB#fei oca <> x m xmizw& w * &tm b x mm 

J«X«St1*to:*i*ll»» 

ft 5 * trlWnxtttlJDiT * t/c . iiix*©**^ 

sjci^si (mm, y - > t . 

tc e UTOKC S ft fc *DI»* 4 VtettSH%R 4 Kg 

^< ntwttttx^* ^ * - i/ ■ ihh sft&wE 
ax** )i *-t£&n>x m& t imxm t v>m&& 

[ i) 0 2 0 ] CODcfc 5 £7**^Xfi*tt«ttil$BK J: 0 

^ i/. fr«i/^d^ttraiiiBit**ii»r*c 4 

[002 1 ) |MB»Xx* A^Hi, fi!2jS&£> 20 

[ o o 2 2 j mEmiM&±m\ixtyk<»$m&w&¥i 
mtzcticmbx it, BtKjflxx * cc * o 

Stl*tj*f THIStoX*a^ffG«MXfe4 
[ 0 0 2 3]* fc. ax*©**!****^* 4 4 *> 

km emoimtittcfl^ « c 4 o r« . a* 
mm?*. 

[ 0 0 2 4 3 3 teX4K^ttSttiS«r#tfflT^ 4 4 

i(j!aT!(iix^S4 H«ia»*ax^ 4 mkdmwk mi? 
[ 0 0.2 5 ] *^<^tt«fiox^i»^^ni*, *«X#e> 

a»4i»aiJDX^4ttit^»t:»i**^*-t#Bi 

***R4 1 *lUl/fe*I**^*'--<Cjt^^CJJnX« 

^4 mzz^t (rAm&w zwwt %> m®wn\ 4 * 

ft* -c c >&o>x- . eft & KG>iw**e±j* u fcff « * 

[ 0 0 2 6] C BfEa«*BiatX/5Ji*(*Jt 

mm £ , inx4«©iiixttai^ jk o t: pMHr** * 0 
[0027] mm&Bw&mm, ioi**^* 50 
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fe»»!oDDxja**tt*«o, tta*^fcMx»*4Jt 

[0 02 8] ireBfflfs^BHt, ioi*** 
*- *wr8aa»s©ftE«a»!S4 * tcrnr awsa 

»xa*4<0«wcc: J: 0BHW4. 

[ 0 029] *&, wmmm^m^ rnx^rnm 
mxn 4 <m<D\mftX£ wmt t>ic 1% u x , hbhix 

* * ^'-K <fc D ft * $ ft A tBttftKK ^ -7 r HBAlX 

mm 4mafMaxto 4 cEXitttnktMwr a 0 

[ 0 0 3 0 ] 3 6K*fc. IWE«9llT**jatt. ?wx* 

mmimmm h 4 4 4 tcitsajf »<Dtt«R®^» 
Biir*tcBtt/c. a*^£KMMttiai. miatox«S4 

[0 0 3 1 ] *fc, WEHWWi^fc*, UBX+OOittl 

Ktt ^ * 4 4 ^> (cnieak^iRSKSKtciiftSiir a 

[ 0 0 3 2 ] C CD J: ^ fr»«nx«©#*R«)*fF*<: 

L,fc?~#aDti: <* Att«teE*?T9*««H'a>te«lllIX 
[ 0 0 3 3] 

[0034] HI tt*»W©*«HnXft«©-**«4 

[ 0 0 3 5] Hi ULTict 7 ^ +*MJmXl»tcfc<,»r , 
JBXtt 147^ -MSS2 i*. iiBWa^a**!**^^ 

«9 1 4 V A tM2 40B<C*|!XBI|lteW*«*ft*o l ? 
Y tH2 tt^ F 3 . 3 lUKSttS ft, UDXIWftCC 

[0036] Hi tC7STiE»*!calftaiH!B2 0 . ^ s - 

*0X^ 1 40|ll^ttSM^^«EPttlt/^4 ^^^ii 

fffoft«:4 *«iE*ittt*aiBK2 ()3»*6iE»*«^A 

Sft. ®^ibft^^ 3 - h«Jlk>4 
s- h1tSllBS2 l30»6^p^ h^Ol^^aj^^ftAo 
*^c. M - > ^ttiH£S 2 2 * 6 It, BK<£«E#J±iSfl 

e^4*fe«^^ufc4^y-^fe*^obx*tti^$ 

[00373 BUCSWf d^7^>^30, fs^?0> 
*3iacXfl**>*32 it, *ft*ftjE3WS«M^ 
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XiRfUjftlR f d , > si - h Jif£& f s aw 'J - 
PU40aWR9C4O'C**f df-** fs^-Ja 

[ 0 0 3 8 ] M. JJEiWfflTrl*, f d V > * 3 0 . 
fft*9»3l. f ! **>*3 2fcJ:-?rE1lttltB 
BsSS&fd, f*~tBttftf *awV~»MNifeft 
f 1 ^SCCl/TV ■ttiKB&T. fc±A 

3 2 1*# 1 jE1frte«> M * . V 3 - h ^*aW 'J - ? 
C P U 4 0 ^KltfcBR W* > * 'J > yB«K S^C - 

r EJWfcajiass f d , mam t s aw v - > 

[ 0 0 3 9] RBC P U 4 0 i*> WSWC P U&WBtt 

-s'^A^fcifd^*, fsf-^ fi^-*aw* 

«s>fi©^#^ll^^t:MflW*?H 4 . ««2 £&ttiz 

fc. Krsa-rf * y icit, mmm ion wmusbt o f 

[ 0 0 4 0 ] ;W*J««eHS4 2«. *»«5E3nfe 
BBI*B Ton *ftjklSWT o f f «®« * O-'OlAr 
-**CPU4 0J: 0 &9 ii*, ifflE©>M*5U*Jfc* 

c^o^?ter^vt/-i/s>7>7i 0 teas 

Ai/cx-f ^^yaws**:^ :t7£^&, 

BSKSSTJ-^K. teBBttrff9A>fe 
OR. >yj»8*#M:iSMTo f f<DW*7 

To f fttaftHWx^ ?*>ysf8«*> 

[ 0 0 4 1 ] 02 It, «KE**fc«fcffiB»2 0 . V* 
-h^g@SS2 1 aWM-*fcBBB 2 2 
^P?»Bt?A«« B2*C5WJ:^«:. E*ftBfctBH 
S&2 01* ?*fti]209 1 4«®2 &0&|f|«J£«:fe&R 
I. R2«C»EH:«W*«1WN«B6 14, £ESft 
feBBBEfciStf ©«t*E V d (mMMnnk) £*fc 
«L^BBBEVd«±fcas4±>W (a&IH i sr h > 
it#£ffiAT£:3Wnx-*6 2<L C©a>^i,-* 
6 2©BA*B£brElMHI>tJU** f d**>£3 
0 K WAT &ft£BB 6 3 61£s&<? ntTt, * * . 

[0042] tt. B2*. R3, R4i*AAiS»i. 64 



(5) 4ffl¥9- 1 1 04 3 

ii^ > tr- ^> * Z<Z>J§B <Y > t*- * 6 5i*^> 

e- *r> * z © ^ > tr - '/ > x % c&&, 

[0 04 3]-*, ^»-h*ftlBBB2 H*, 

!, 7'J -;77P^ < R- S F F ) 7 2. 7> 

K^- 1 7 3RW* >M-*7 4*>6«*K CtlfettB 
2 K J: ^ K ^ $ 4VC (< 
[0 04 4] £fc v v 'J ?^7fl?^7 2<3>R < "J-tr? 

> «*aw'/- h 7 3c- 1 ^A^w^ii^*^^^ 

?»JIStBK4 2 ti*i**n'C^& 0 ^^^W«4HK4 

77 d ? ^ 7 2 KWKifrr « U - > ^tiiliSS 2 2 ©7 V 
y?10y7 (R-SFF) 8 2^V^? Ht-9*WA 
**• S6^^74ft^BB4 2». fisfel^'v'^ 
felffJE©^ s-hfeHJ^UT$ Bilft«c , 7 

[ 0 0 4 5 ] iffil^ 7 1 6*. EXttBtttllB 

2 0 MUMIHB 6 1 ^ 3 - h M^E 
Vs <pJ^7fe , Bir6> t=£ttl2^t:. H«Mi£<igS6 !tf> 

«**^>^<-*7 4aW7 L» ;770 ^7*7 2<D*t ? V 

i&'sl!ifi?&it: J }tcti<?x\,>&. ^^<-*7 4tt, 

r> K^-h? 3CCg^T^o C<^>4* > 

7 1 *&4>0 -intc J: D 7 y 7 7 p ? 7*7 2 ©-b * 

Hfl^ttP-tC*? h$tl*<t>t?, 7 IJ ? 77 D .^7" 7 

2©tiSB»^di6^W«Wrv Y ¥- h 7 3KiS<r> 
n. *fc, ^>^?i|^@B§4 2te^0, fflBUE^^ 
X©attJB^6MSfl[>S/» - h1#S^ ^ AT oSaBfftCC, 
30 7> h 7 3^V»- h^x y (^Wif 
^t) *tH^Sti*^t?, 7> K^- h 7 3i*cn6^il 

H«4*ttu r> k^- r 7 3^B 

[0 04 6] S6*C, aB*E^^^^0i[i^^^ 
*«. ^a-httB'Cttati^'C, BOSEM^^O£p 

m&-&X'kmwmm \ ^babe^vv - hsai 

BEV s Jfc 0 *< ft -? & 4* a >Mt/- £ 7 1 fiPW* 

4, 7»J?y70?^7 2W?H 

40 TO WBttlW * »»Btt 8 l *e tB AT c *Uc <fc ♦) , 
7 ij ? 7 7 p^72t? hB^lJy W tcHi ? h 5n^> 

^C. 7 U 7*7 D v 7" 7 2 ^K*^ 6 P -fl^# 

7> K^- h 7 30C^^n. 7> K>*- h 7 34*P^O 

^<o^ju^«>ia*««ihsn*o Br*tes/»- 

@fig 2 Hi, t'p-h4fttt*4AT & BA^celBB^ft 
t*r, tB]BE#i' a - h BWSE V s SATO 

[0 04 7] *fc % y-^*MHBB2 2l*, ift^leiSSa 
50 1 . 7 y v 77 p ^ 7 8 2RWT> Ky- h 8 3^&A 
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S&8 lit, ^s-HfttBHB2 1<^>^>^>*L — 3?7 11» 
jUafctti;^ -So SP£, M^BS8 1 CME'tJt 

V s - K JEWIE V $ J: 0 « & ^ 4 * 3 

- h w a * 7 > k */- h a 3 mm*? 

[0048] V-**fflBB22«>7y?7"70?7« 10 
24*. iE3ttWII*(flBaSO«>a>^b-*6 2©taA 
Wtt^WWtt? h3ft> EftMtHft&Rtt? 
*• Cfl>4*. ?*)?7'?v?7"8 2<Dffim : f'<Dttlj] 
tt*HP-4ft9, T>K*W8 3ttB04, K-? 
r. 7 > K h 8 3 tt. lOfflA^*^ 

[ 0 0 4 9 3 £K> m 1 fc*?tt^XJ*«*ffiV>fcfc 

[ o o 5 o ] m®2 twnxfa 1 tvmcfomms.? 

4, Tftfrfe. ^*W»4BS*4 2fcJ:-*r 
X£8#:t>Ri^cftO. H3 { A > ©JWrtWIB t w 

T?*4jE**W*WIJI/. WWIIr*65MiSfllT o n 

4 4 h * > s> a » a m y *ca o fesii&Tt' 30 

4, *<0»f*±l«B Toff 8»T 4 4ft£ ^>i>A 
£ s m >tC^D, «THt«^lMWi« *> « 8 ft 4. 
[0 05 1 ] tt*>&* 03 (B)tt:S*J:*fc. 1JBX 

*«. S'3^h4#£$ft. *C[>»«^»'-hffl©«E 
^pfflSn, ^ * - K «#CDa»*WT oris Stf f*itf# 

felTo f f sKJ:-?t:h*>s>^*8*ll»*ftf »- 

h»8b!«*ft4. Ton sRtfT 0 f f sGUti*. IflX 

&ft££ 1/ trffiittarta fttr c p u 4 0 rt ic?»Btt 40 

[ 0 0 5 2]* fc, f s - h W^»#ftMtt*W* 

j7tttt&H3 <C> «c»r. **Wl t Clt *fe«l»W* 
jflE«»«am*E 4 U 3 - h S&flEEOKH t fc 4 

***i/a*4#, $ 6«:lifc«E>«!i«cWlt/ , ct J: 

I/. C P U 4 0 frZOr- XrttMRi ^ 9 £ U % C&J: 

K 50 
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